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STRATEGIC WARNING 

The danger of counting on strategic warning has been widely acknov. 
edged. In spite of this, some of our plans depend on it for their succc 
But planning on strategic warning is dange rous and this cannot be o\. 
^ emphasized. By their nature, indicators arqambiguou^ Until an aggress. 

has irretrievably committed his forces to the3ttack,‘ or has initiated sot; 
' f\~_ irrevocable attack warranting w ar ) as a response, the decision to ina! 

war can be revers ed~ Preparations can be abandoned, forces can be ;; 
called. Therefore any prediction of an attack must of necessity be phrase, 
in terms of p robabilities . If we are to be realistic and accurate before tl. 
event, the most positive answer we can ever expect to the question, "A 
the Soviets going to attack us?” is, " Perhap s.” And the answers to t; 
other important but vexing questions, "When?” and "Where?” will r 
even more uncertain. 

Despite this fundamental ambiguity of indications intelligence, W 
sometimes hear the argument that Ly some means we could have a ncs. 
perfect ability to obtain strategic warning, now or in the future. Amo: 
other things, this argument ignores a problem fundamental to indication 
(provided by a hostile opponent: namely, that the enemy can alter the re! 

I t ive clari ty with which signals of his attack might stand out against t; 

\ background of confusion and "noise” that is always present whether > 

f _- j not such an attack is brewing. The strength of the signals could always! 

| reduced or possibly eliminated entirely by Soviet measures increasing ink 
( nal security. The normal background noise that might obscure such s : 
rials will increase as the Soviets expand their strategic air-training oper- 
tions with both manned bombers and missiles. For example, Tonva’ 
^staging bases will be exercised, and long overwater refueled missions 1 
/the Long Range Air Force may become routine. Some forms of trainii 
—' \ ma y adopted specifically to maskjthe signals that would be given by* 

/actual attack. Both deliberate and undcliberate activity of this kind u■ 
(/degrade our indications system. 

Of course, contrary to what we can reasonably expect, we might ha' 
indications of an impending Soviet planned "surprise” attack, and v 
might have these indications days before the scheduled "surprise.” T 
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real question, however, is not only how early we will have these signals 
but-K5w^SiiiB^5us5hey will be. We can state, unequivocally, that they 
will pc cq u tv u g aTr^fhcy might tell us a great deal, such as A thermo 
nuclear attack by the LRAF is probably imminent." On the other hand, 
they might tell us very little, such as "Something unusual is happening. 
This might mean there is an attack brewing. Or it might just mean that 
the Soviets are preparing for defense and counterattack in case the Urutcc 

States attacks them. 

The ambiguity of strategic warning complicates the problem fiLSjSP- 
sion. What actions are feasible on the basis of equivocal warning? I hey 
will depend on the degree of equivocality and on the probable frequency 
of false alarms. They will also depend on the gr avity pf _thejctiansw.e 
migh t take, that is, on the cost o f these acjjonsjojis. The decision to send 
our bombers on strike, or to launch our missiles, is the decision to wage 
World War III. As many studies of the problem of air defense of the 
United States have shown, this is very likely to involve enormous costs m 
i terms of U.S. lives. We can hardly afford a mistaken reaction here. It 
should be plain, therefore, that we cannot plan on receiving strategic 
warning u nequivocal eno ugh to effect a U.S. war decision in advance of 
'enemy attack. 

How about less grave reactions—for example, alert preparations. 
Putting some forces on alert, or adding to forces already on alert, is not 
without costs. Today, both air and ground crews are painfully limited 
i i n number, and ex tending a combat alert can sacrifice training and future 
t readiness. We should, of course, take advantage of whatever warning 
we can get, and later we shall discuss precisely this: the use of warning 
in a system of graded responses as a means of matching the seriousness of 
the reaction to the degree of unc qnivo calityc-ol-wawing. However, it is 
important to recognize that there is a problem of choice here. Before Pearl 
Harbor and be fore t hejaU of Singapore there were many "indica^rs,” but 
none specific enough to make obvious this very choice between increasing 
f uture readiness and immediate protection. Finally, wherever an alert is 
critical for our survival it cannot be made to depend exclusively on the 
receipt of strategic warning. 

If we were to alert the force only in response to warning, the force 
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might not be on combat alert when the enemy struck. An Intelligent* 
estimate has credited the USSR with the ability to mount a 250-aircrat 
strike in 1955 without givin g prior in dications. Attacks with many_fewc- 
aircraft than this would be dev astating. With the combat radii the enemy 
planes will have later, he will be able to start unnoticed from deep insiu. 
-7 • his territory. By 1958, as he exe rcises his stagin gjbases, the size of raid 1/ 

-will be able to mount through his peripheral bases without our rcccivin. 
prior indications intelligence is estimated by Intelligence to be sever,, 

times 250. ' ' 

For deterrence, one last deficiency of intelligence warning would rcmai- 
cven if we could be sure of obtaining it. This deficiency is intrinsic to >; 
covert nature. To deter the enemy we must make, cl ear Jo him, as overt! 
as possible, that we will have enou gh warning to react to his attack . Dcte 
rencc, in Admiral Radford s phrase, must be visible. 

DISTANT EARLY WARNING 

In an attempt to obtain early tactical warning of an attack, we arc buil 
ing a radar line across the far north of the continent, and, recognizir 
that the continental portion of this line can easily h e . f l ank ed, we a 
planning to extend the line out into the Atlantic and Pacific oceans (s 
Fig. 1, page 13). rand has examined variants of the overwater sections' 
the DEW line, other than that- shown in Fig. 1. In particular, we ha'- 
studied attempts to counter the end-run problem by connecting the Allan: 
line to Europe, or extensions of the Pacific line south from Midway. 1: ; 
Atlantic shift might be useful (if we neglect the spoofing problem d 
cussed below), but the end-run problem in the Pacific is made very 
ficult, if not to all practical purposes unsolvable, by the extremely lo: 
range of the heavy turboprop Bear bomber. Both the Pacific and Atlan' 
lines are troubled by their proximity to Soviet territory. 

Closeness of the line to Soviet-controlled territory affects the case v: 
which an overwater radar line can be spoo fed. Routin e .. tra ining «>• 
weather missions can repeatedly cross such a line and, where it rr 
close to the Soviet Union, crossings can be made in force. With the AT 
equipment we shall have in use for the next few years, our ability ev« 
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to detect .penetrating, aircraft will be small. Sea-clutter problems ami 
neg ig.ble high-altit ude co verage by both ARW aircraft and picket ships 
make .1 extremely dangerous to depend on this line for SAC survival’ 
cv n neglecting the end-run problem. Many of these problems will be 
ie pc the introduction of airborne ultradiiph-frequcncv HJIID 1 

X w r;r n p,cte ;r ; M for ,hc 

i " to, "“ W >- W « h of false alarms. InfcS^ 

ocean flights would be in violation of international law and precedent 

zt : n °z : any r r ire s[cai <*- 

unrealistic. Possible ^risa^^ t ^ lanbC ar<? 

including AEW phnes make f> J™- ° VCrSCaS mi,itai 7 *««c. 

1 °"5**“■ ..,h„ 

assume E P ‘ a " S ^ ’“"S " C ' V SAC l>aSeS a " d continental radars 

r^ 

should plan an attack, „ would be a sensihMur* fo , him to do. 
DESIGN OF S ENSIBL E ENEAAY ATTACKS 

■To achieve ttad^chfelw.iH ^-- SS ^2 “ 

/ defenses ti,« r cxj)Joit the known limitations of our 

( ° rC ’ h,S a,laCkS are «“ ■* Hf< ^ from out defe Z 

/o° U l SAC FCSCntS SOft ' relaliv 0 | f f«. relatively undefended targets 

aiid * - - -^2 
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Until these major weaknesses in our defense posture have been elij. 
nated, neither advanced Soviet weapon systems nor devious modes 
employing the present ones arc necessary. F.ven lather straightforv, 
attacks will neutralize SAC. However, this docs not mean that we i 
rest after we have reduced or eliminated our vulnerability to just Un¬ 
conventional attacks. 

The enemy needs to limit warning if we can use it. Attacking or <' 
fending a strategic force is radicaTTy'dlfferent from attacking or defend 
(cities. The significant difference is that the strategic force may not be the 
jwhen the attack arrives. 

Against a moderately alert and fast-reacting SAC, an intelligent cnc 
must seek to reduce warping, lie must not give us enough warning 
enable us to mount a strike—even if this means limiting the lethality 
his first raid. 

A follow-up raid may be necessary. If he doesn’t kill our aircraft a- 
crews, but disrupts our strike response, a follow-up raid can still di 
us the possibility of recovery and retaliation. 

This is what is sensible for him to do. What can he do? 

ENEAAY CAPABILITIES BY 1960-1961 

Intelligence estimates indicate that the Soviets will have a 3000 
high-yield bomb in I960. Its yield of about will give a destructr 

radius of over 4 nautical miles against uAprotected bombers. From : 
Bull’s 2000-nautical-mile radius, the Soviets have progressed to a 19' 
Bear, which, with a 3000-lb weapon, has a 4100-nautical-mile radius 
and a refueled radius of 5350 nautical miles. Assuming engine and gr. 
takeoff weight improvements of the same order as those regularly ex| 
enced with our own bombers, the I960 Bear, carrying a 3000-lb weng 
is credited with a on ce-refueled ra dius of about 6200 nautical miles—' 
a range of about 12,400 nautical miles—enough to go half way aroa 
the earth. It is not necessary,.then, to talk of improvements in aircraft st- 
of the art that are expected in the sixties—high-energy fuels, boundj 
layer control, and nuclear power. 

With this range capability, the Bear will be able to end-run the 01 
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. 5_projected 1961 distant and continental eady warning lines 

(high altitude)—end-run attack 


lor the use of takeoff bases deep fa .he interior of .be Soviet Union^Mor- 
over, if desired, even lias. Coast SAC bases tan be attacked from 
Pacific-—around tire end of the DEW line vastest to skirt. any ca.tr, 
because these routes offer the most favorable winds, and because ° 1 

proximity of the Kamchatka peninsula, most Z1 bases are best attacked 
via Pacific routes. In sum, the extended range of Kusstan bornbe vv, 1 
make available to them jus. about any useful route and profile of »«“*• 
An attack giving even more limited warntng is possible with he 1C • 
The Directorate of Intelligence, HqUSAE, has estimated ha theSoviets 
will have an intercontinental ballistic missile in series piotjicjon ) 
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I lack the United States from the south. Figure 5 shows that it 
-•* Omaha by way of Mexico and all the way home by a more 

frXwith over 2000 nautical miles of range to spare. This extra 
, be traded for extreme high- or low-.lti.ude penetrations, or 
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have a 3000 -lb warhead, about . 
or 1961. This early weapon may ^ at t hat range with a 

5500-nautical-mile range, and may d ^ 1qw as 2 nautl cal nulcs, b ; 

equivalent circular probable error P P at sh orter ranges offers t> 

Ire likely 5 nautical miles 0 * 6 ^* war head weight, or choosu 
alternatives of teduang ^ * b wa ’ rhe ad has been assumed m tins stu , t 

attack. Overseas SAC, tactica , f oun d and easily des roj - 

■ Zf are concentrated at a few pc ^ j has shown m detail . 

The^ full report on our previous stud^ R ^ study shows th 

vulnerability of abased confinM to .hose based on I- 

the vulnerability of overseas fore g of the Sovie ts cannot exju. 

Carrier-based aircraft ™thmD-day attacks with more success t v 
to survive a surprise attack or p the f orC es overseas 

nround-based aircraft. The key pro available to them. Ik’' 

ST«n. «— “ ^rZ, the Bear of ICBM. designed to bn 
ever, consider attacks's it' The situation of SAC msn e 

warning to contrnental V&SM. cons ideraU, better. 

U.S. continental radars mig * sho w the times from first p 

The dotted bars of ng. (l ^ QVCr SAC bases that resu ' _ 

tion of the ZI radars to bon ^ detec tion at the D • 

the enemy uses the range o an i )0 ur’s warning. k«g^ 

line. Over half of our '>****£* ccnt 0 f the bombers sum 
Shows that slightly more \ ^ off com bat ready. • 

there is no alert, and only a ^ q£ this part depc.” 

much as one-thud of SA » ’ * alert, at most 15 per c 

directly on its launch time. « * ‘ time for the alert | 

o£ tbe force survives «*- ”^ t J of Use aUr, force su.vn 


SAC is as 
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but the remaining two-thirds is almost totally destroyed. In any case, 
most of the vital personnel are lost, and only about 10 per cent of the 
other critical elements survive. In particular, our stockpiles of bomb assem¬ 
blies are almost all damaged or destroyed. 
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Fig. 6—Vulnerability of SAC to an attack by JOO Bears with 1 -MT bombs 

(DEW line avoided) 

Unless a very advanced degree of alertness is achieved for a very con¬ 
siderable part of SAC, vehicles such as the ICBM will not be needed by 
the enemy. On the other hand, if he does need them, he will find them 
sufficient. Figure 7 shows the results of a closely coordinated 1961 Soviet 
attack witK^MpCBM’s against a SAC force, assuming the 15-minute 
alert. This is a missile with a C.F.P of 5 nautical miles and a 1-MT war¬ 
head. Even if somewhat less than half of these missiles are successfully 
launched and do not abort, we suffer damage to about 70 per cent of our 
bombers and tankers, and to almost the same percentage of the vital 
personnel. Other, tougher, elements fare considerably better. The lethality 
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of lis weapon, even with its poor accuracy, against such soft targets 
aircraft should be emphasized. Its lethal radius tn terms of damage 
ould prevent use of the B-47 and B-52, at leas, untrl they were reparrr 
is about 4K nautical miles (at a 12 , 000 -ft burst herght). bach mm. 
J lands in the targe, area has about a 40 ,>er cent chance of damage 

the parked aircraft. 
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Conditions: 

250 missies 
1 -MT wrrbeads 
5-n o CCP 
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Bombers and tankers Fuel and fuel distribution 

Fia 7—Survival of SAC elements after an 
9 ' in 1961 
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Vital personnel Bombs (not in bombers) 

ICBM attack against SAC bases 


Figure 7 shows that nerther a large missile force nor very advaa. 
missrle performance is neceisary to hurTSXC serious ‘ ^ , 

vulnerability of SAC to three posstble enemy IC ®“ ? 
peered early threat, already shown in Ft* 7-a * 

warhead and a CEP of Sjtrwtical mrles-a force of 
can destroy and damage most of SACs bo.nbcrs and lankc.s^^ > 
missiles, available later will, betterjccuracy and la g ■ 
possibly the same 5500 -nautical-milc-rangc vehicle u„cd at .1 
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from Eastern Siberia) will be capable of destroying almost all of SAC 
with a salvo capability of fewer than 100 missiles. 

These attacks arc by no means the best the enemy could design; nor 
do they use mixed forces, as they might be expected to do. However, 
they do show that our planned defense posture makes a follow-up raid 
redundant—except as a form of insurance. 


1 MT warhead; 5 nni CEP r 
1-MT warhead; 2 n ml CEP 
5-MT warhead; 2n mi CEP 


0 ICO 200 300 400 

Enemy salvo capability (number of missiles) 

Fig. 8—Vulnerability of Programmed SAC to enemy ballistic missiles 


In the 1960-1961 time period we are scheduled to start phasing ICBM’s 
into the strategic force. Before that time, in 1959, there are plans for 
putting Intermediate-Range Ballistic Missiles overseas. How will these 
missiles change things? It is sometimes assumed that they will solve all. 
problems—in particular, that they are intrinsically invulnerable on the 
ground. This is not true. The vulnerability of these missiles will be 
what we make it in the design of the missile system. These missiles 
could be more vulnerable than manned bombers if their basing were too 
concentrated, if they were too soft and responded too slowly. • 
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If the initial 1960-1961 force of 12 £l ICBM’s is not sheltered, • 
Soviet force needed to destroy it may be small. For example, if this fo. 
is based in three large complexes, one of which is shown schematic,, 
in Fig. 9, and if it is not sheltered, then the Soviet force able to dost; 
an expected 80 per cent of it need only be 24 missiles, allowing ; 
unavailability and aborts. Alternatively, the penetration of onl y_12 man ;, 
bombers would destroy all of this force, and this number of bombers col 
be reduced by one-half or more if the Russians put more than one be;- 
in each bomber. The small eneir\y force needed in spite of the appaic 


6 launch complex 
^Guidance station 



Fig. 9*—Layout of an ICBM (SM-65) provisional group, and lethal areas 
of thermonuclear weapons against unsheltered missiles 


























